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'* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, Mn-Zn which starts this invention as 
explained According to the ferrite, it is conventional Mn-Zn. Compared with a 
ferrite, it can be markedly alike, big electric resistance and the outstanding initial 
permeability can be obtained, and it is 1MHz. It becomes what is fully equal also to 
use in the RF field which exceeds, and becomes suitable as the core ingredient for 
RFs, and an electric-wave absorber. Moreover, Mn-Zn concerning this invention 
For a ferrite, Fe 203 is Mn-Zn of under 50 mol% by content of Ti02 and Sn02. 
Since baking in atmospheric air is attained also in the ferrite, it contributes to an 
improvement of manufacturability and reduction of a manufacturing cost greatly. 
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(54) [&m<0£m Mn-Zn7x7<h 



1 

(57) mftn&Gm] 

m^mi] ttfofMtiillfis F^Q, 44.0-50.0 mol 
% (fc/cU 5Q.Cmol%&3:|&<) , ZnO 4.0-26.5 mol 

TiO i to£VSrQ 2 <D')%<Dim£MZ2m 0.1— 8.0m 
ol%, g|gp to\OV $>t), foo 150Q mJ^.k(PmSiffi!n£ 

[ff^2 ] ®M#<t It, CaD 0.005—0.200 mass 
^teJrO'SiQ, 0.005—0.050 mass%<D5%<D Hl^fcte: 

2 4 c t shwbb 1 KietsoMn 

-Zn^x^h. 10 
[ft^3] W^iUt, V^Q, 0.010— 0.200 mass 
Bi 2 Q, 0.005— 0.100 mass%, In,Q, 0.005—0.10 
0 mass%, PbO 0.005— 0.100 mass%, MoQ, 0.001— 0.0 
50 mass%, WQ, 0.001 —0.050 mass%(D5 %<T> 1 S£ 



2 

te2&CtEiS<7>Mn -Zn7x7^K 
CfS*^4] giJj&fr^LT, ZrQ, 0.010— 0.200 mass 
TaaOs 0.010—0.200 mass%, HfQ, 0.010—0.200 
mass%, Nk^O, 0.010— 0.200 mass%, Y 2 Q, 0.010— 0.2 
00 rnass%©5%<Diai*)fc«2«fii±**W'r4C:<b 

[Sf*S5 3 glJ^S^i Lr, Cr^Q, 0.020— 0.300 ma 
ss^te^tf Al^Q, 0.020— 0.300 mass%<£>5^<D 1«$ 

fc« 2 * c i t r&msm 1 * 2 

(CfBtgCDMn - Z n 7x7-/F e 
[0 00 1 ] 



3 

bti&i&m&M* sa^^**:^*^ em mm 
ummm^wcm^itm^Mn -zn ?x^-f new 

[000 2] 

iim Mn -Zn :7*^-f CCDMn -Z 

n7*^-f H*. f£*Hftfca:50 mol%cfc0 4>^t>Fe 2 0 
3 , ¥i$J#KCB52— 55 mo^OOF^O, <h v 10—24 mo!% 10 

^LTjlSte. FezQa . ZnO , MhO (D&MMffi^i 

1200-1400 w CCC3^4^fflfi^"rS«lRKffl : a*tf 
MZ. Fej Q3 ^ 50 mol%J:r)^C>i*^C v *»*r*iJ« 
<&4fc«>r*S. Sfc. Fe 3 * CDS7nr^-r*Fe 20 

[000 3] 

[»M36i»«OJ:5i'r&iBH] tC6V. Mn -Zn 

»**<-r*i«W*s***Jv ±ElfcH»»4Mn -Z 
n hfcteWS^ffiStt. ±IBU/cFe 3 * iF 

e 2 * ±<Dm U*>lffl) rcDm^CDfSSfe^oT, 1 Q 

[0004] ttfc. — gflrte, Mn - Zn 7x7^ 

rcao, sift**»Jpurtt»tt»*l^!S{fc'J"*i* 40 
cc. i200°CSS<D®iajKSS*tf orfSS«iS«:5 MmS 

[0 00 5] fMIB, ±ESe*©W«US«c**rttS 

KW;t£Mn - Zn 7x7^ h £g«-T& C <hCC#>& 0 
[0006] 

[R«*iBfcT*fcA<D#«] JJBBW*aWtr*fc 50 



3 1 0 8 8 0 3 

4 

##feW£> 1 S*^^fflJS8*^ Fej Qj 44.0—5 

0.0 mo1% (fcftfU 50.0 mo1%E3:B&< ) » ZnO 4.0—2 
6.5 mol%, Tiate£tfSnOk®9%<Dl«*7fctt2S 0. 
l— 8.cmo1%, ^gg MnCrC&O, foo i50Qmfc(±CDm 

c t zmctrzo 

[0 00 7] S/c, #f89!<Dfft<D 1 ±B«*RR» 
JfflJSCC*f IsW&ftt l>t\ CaO 0.005—0.200 mass%fc 
^O'SiQ, 0.005—0.050 mass%(D 5 1 S£fct£2 S 

[0 0 0 8] ±E 2QQ»W tt, 0fMJC J: 0 , S 6K« 

& 0 *0 10B V Mj££»&l/C. VzOs 0.010— 0.200 ma 
ss% v BijOb 0.005— 0.100 mass%, ln,0b 0.005—0. 
100 mass%, PbO 0.005—0.100 mass%, MoQ, 0.001— 
0.050 mass%, WOj 0.001—0.050 mass%<£> 5 1 fi 

W&fttl/X* ZrQi 0.010— 0.200 mass% v TeuQ, 0.0 
10— 0.200 mass%, HfQ 0.010— 0.200 mass%. NbjOs 
0.010— 0.200 mass%, Y^O, 0.010— 0.200 mass%<D 5 

(ClfiOlott BJjSE^iL/T, Cr 2 Q, 0.020— 0.300 ma 
ss%*5j:V A1 2 Q, 0.020— 0. 300 mass%<D 0 1 
/c«2S£^W3tf/c^r&£ 0 
[0 00 9 ] 

[ftlgO^OJftB] 1MHz *jH^*WHift 

^ilSrOffiflacCfc+^tCiStASMn - Zn 7x7^4 
ffi#t*re/ca6, gEI?OMn -Zn7x7>f KDS*^ 
Tab^Fe^a , ZnO „ WiO (DffetC, SffcCCTiQ teJc^Sn 
ac05ft©l«*ft:B2«**W3-tt*J:9«:bfc*>© 
"C, -€*<DS*JS^ffl^«, FQi Ob 44 . 0— 50 . 0 mo1% (fc 
/dU, 50.0 mo1%BB£< ) , ZnO 4.0-26.5 mol%, Ti 
Qfe c fca f SnQ { CD^^CDia^/cB2ffi 0.1-8.0 mol 
^SP Mn04«Cori>So 

[0010]Mn-Zn7x7-{ hCC*jW*ttfiiE»«F 

0DFe 3f ^em^SWBXorFe 1 * tft«3*4Ci: 

^OV^/cBSn^CD^WS* 0.1-8.0 mol%<h*r^>C 
<Jb-C, Fe ,f <D&J$m*fflWLXFe" t<D& 

Tiafc^^V^/cBSnQCD^S^ o.l mol%*j»rtt 
*©»**J/JnS < . 8.0 moi%J: 0£t>£tn»»¥#<K 
T*3"4<Dt?, ±ia®H 0.1—8.0 mol%iL/c 0 



(3) 

5 

[ooi i ] ±iEu/£ij; i 5(c. *mmz*:m.tp-emmu 
mgacm^xmmtusm-r c*>u c 

ft< 4&44.0 n»1%«^W$t!-^>J:-5K-r-2>. ZnO B. 

^•rifsissfp^b^orus^it^ ±taKH 4.0 

-26.5 mo\%t-fZ><n-hm$.{slK 

[ 0 0 1 2 ] CaO fciO'SiaB. SiffBl/fcJ: SfOSifMa 10 
W ; &iifffi!S'fb-r2.Ci^6n'CC^*i > Mn-Zn7 

x 5 -f h ©SMSSrfssi-f c £ &*ae>n-c i» 

^0.005 mass%Ji{±$WS-a-S^^*.So l<a>U & 
S«5^-r^St^«ifiKS*^C-7-rL/S^/cJ& > CaO 
B0.200 mass%&C> SiQ, B0.050 mass%(C-?-*l-? t *l±Rg 

[0 0 1 3 ] *mUZ> SM^iL-rVjO,. B-UQ,. I 20 
n,Q,. PbO. MoftfeJ:!^ W0 J <DlS*fc«2aJii±4^ 

^^i^fiisEg^ciorL/S^/cJ*. v^B o.oio 

— 0.200 mass%. Bi,Q,. In,Q, . PbO «0. 005 —0.10 
0 mass%> WQ.B 0.001—0.050 mass%tir %><D&W,$. 

[0014] ##&9JB. ®\j&frt LXZtO, . Ta, 0, . Hf 
Q . Mj,O,*iiO : Y J 0 3 ©l«$fcB2SW±«r^W3-<± 30 

ft* iS^ffiin^if A"T SOT, Cti^BM^^ ^g^ 

£>>fcih> Ctlh<D-gft&m>~¥1nt> 0.010— 0.200 ma 

[0015] #f£3UB. SJfiS^i L/-CCr,Cb Al, 
Ci©^© iggfcB2a%$:?r3-t»'"Cfc<i:<,><£>©-c& 40 

B 0.020— 0.300 mass%<fc-r&©#iI£La>„ 
[0016]Mn-Zn7i7-f [-©S^tefiSOTB. 
^i&iJ&fril/TWFejQ, . ZnO , TiQ,*$J:t>V / £fcB 

snQ,*sJ;t>*Mio ©SM*4t&5R*^©l:b^4**J:^(c 

wit, cne>4ji^L-cii^^f#. c©« 
^»5K*fi«s. asia^f -s. meticftaist*. 
(c«fc-»r^»<c*3i». 850 -950 •cosaKHrt'ca 50 



1#f*3 1 0 8 8 0 3 

6 

t, C(DfMDtt«dt»^(c. ffa«cJ:»J±IBa*<D«J« 
^©*»**W3£©lt^t?8lttKg^b. S«ffl«c©il^l& 

B. 80MP3 J£J±©E*J*fltl*.Tm^ §P.(Cj^ 

JjSB. 0J^.BlOOO-13OO°C©SSiCi5Sl[©B# 

[00 17] C©J:^iCL/tf#6n/t:Mn -Zn 7*7 
hB> TiQ,te«fcO t /SA:BSnQ t *i^4 l-T^Tf 
-2>©-C, mSU6Jx#ft*©Mn -Zn7i7^ Kctb-< 

-cmb<t%* do 1 (ssjs) -rs. -micmtte 

7x7-f HC*$W£*Z]a88^M©Rgl?B. ^©7i7-f 
(K = 1500-2000) ft&^-^iL'DttSfirejIfSSJ:^ 

fCLTUS**. $Mn -Zn 7*v-< f-CCiftB. 5 MH 
z fC*il>T&mfI9 £*$9©#Jj§8£ig 300-400 

[0018] 

immm] mmmi 

FejQ, #42.0— 52.0 mol%. TiQi ^/cBSnd ffi 2.0 mol 
»SP*5 MnO<tZnO^-C*;l'J:b26: 25<t^C^J: 5 VZ& 
timWtttf-KZ >MCXm-&Ltc&, 900-C 

x2mmis.Mb, 2hi l c#-)i<s.)i<K.x2(mm®Wb 

X, ^CC. C©jg^»*5:5t©ifflfiSi 

^SJr^JcjS^I^L.^ 3 6K#-;b5;l/«:riB$Kii 

Jjn^Tjg&U 80MPa ©Ii^;-Ci1-Sl8mm. rtSlOmm. S 
3 4nm©hn-r ^JH^3T4^U. *©f^> S^Sf^ 
^^^{CAtl^ S^cfi-C. 1300'Ct?3^ra^L/> « 
1 (Ctp-T <fc 5 %i*f4 1-1-1-7 «rf#/c. 
[0019] ibtS©fc», Fe.0, *i52.5 mol?^^ 

NhO#24.2 mol^. ZnO **23.3 mol% t ft & J: ^ (C&M 

*4l&^*-jU5JKcril^Lyt^, goo-C-c 
2B$P5<S^L> ZZ>lc#-m)l>lCX2(&rffim&UX> 
JB^»5|Q*»fc. ^(C C©tg^**5fe©^SiftS 
J:^(C^igffi-rS4*CC. SiM^-t U-CCaO O.OSOmas 
s%£ SiQ, 0.010 mass%4%flO^.. Sf.fC^-Jl'iJl' 
(C-C lBtfflM^Lfc. JJCK. C©»^f9*«:jJ<y tiA 
T;l'3-Jl' ; &)!niAr3§SL/. 80MPa (DKtlX ^lSmm, 
rtSlQim. iS$4mm©hn^y;l/t^3T*^U. -e© 
fi»f^ ; &«l^(CAn > S^^Hm^T^ 1200'C-C 
3B$ffl^L. S£*i|5lD< Fejft *i50mol%J; 0 
l»KW l - 8 *f#fc. 

[oo2o]fi/t. ±ia©j: ^ vxntc&mi 1 - 



(4) 

7 

l~l -8Ccot»T\ mytXUfttfilc<k-?xmM&)rj;i8 l *m-r, 

fmf&zmm-rzt&ic. %m#®&. sookHdfewcs [0021] 



8*4 

4B-E3. 


crr/-v 


(wl K) 


Btxio 
(kg/««) 


.-(On) 




IBM!®: 
(kW/m*) 


Fe*0. 




ZnO 


T10, 


SOOkSz 


6 MHz 


1-1 




52.0 


23.5 


22.5 


2.0 


4.48 


1.3 


260 


1 


>3000 


1 O 

1 ^2 




ou. u 


OA R 


CO* D 










ouu 


970 


1-3 




4S.0 


25.5 


24.5 


2.0 


4.89 


2.3 X10' 


1590 


390 


820 


1-4 




46.0 


26.5 


25.5 


2.0 


4.92 


2.4 X10* 


1380 


370 


870 


1-5 




44.0 


27.5 


26.5 


2.0 


4.93 


2.6 X10 1 


1050 


320 


980 


1-6 




42.0 


29.0 


27.5 


2.0 


4.93 


2.9 xl0 a 


520 


180 


2190 


1-7 




48.0 


25.5 


24.5 


SnO. 
2.0 


4.90 


2.2 X10* 


1580 


400 


850 


1-8 




52.5 


24.2 


23.3 


0 


4.88 ; 


1.5 X10- 1 


1590 


1 


1390 
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8 



[002 21 ^1 tC7RT*S*J: 0 , Fej Q, #50.0 mol% 
£9fe»l>t$e4 1 - 1 (JtiBflK) fc*tU 3^5 
0.0 mo1%J^TO im 1-2-1-7^, 
teSHK***<* S/cSStfgfn, 500kHzfc£t>*5MHz ~C<D 

/h3<ftotC^. gfff4l -2-1 -7 CDc}3-C^, Fe,0 
a ^50.0 mo1%CD^l -2J:Dfe48.0 mo1%Q^f 1 
- 3 *5<fc CM - 7 gg£**, ftjjj^**itl3ffjffi < tt 2 £ 
gfc, J:bl5^*4<hUrcDI*?4l -6tt, Fe^Q, # 
44.0 mol%«T£^Kc< 500kHz&J:C>* 
5mhz ro*»W^*»M*Wcctt^r*tt0iK< a 
^tl^. S£3fc<h|*JD< F^Q, #50 mol%£9 

[0 02 3] 9EfkOT2 

Fe,^ #48.0 mol%, TiQ£/cteSnQ#0~10.0 mol 



il/ 5 Jl/Ccr«^Ufc«, 900°C 

flnx.Ti&3&U 80MPa (DEE^^Sl8mra l*3&10mm, iS 

*«WaF«CAtl, 13Q0 0 C C3B#ffl^£U, flt 

2tem*J:5&S»*2 - l-2-7^/c 0 fit, C 
©<fc5teOTf#fc£K»2- l-2-7CCO^r, 

5MHz rCOfijatfiK^JrO* 1 MHz , 50m7tt:tett£B&l>li 

WKI41-3. 2-3, 2-4, 2-5*5<fcCJ f 2-7«: 

[0024] 
[«2] 



(5) Wft3 1 08 80 3 



9 10 



«*4 
#^ 




tool %) 


5 KHz 


(kW/m') 


Fe a 0, 


MnO 


ZnO 


no. 


2-1 


tt« 


48.0 


26.5 


25.5 


0 


40 


>3000 


2-2 




48.0 


28.5 


25.4 


0.1 


300 


940 


1-3 




45.0 


25.5 


24.5 


2.0 


390 


820 


2-3 




48.0 


24. S 


23.5 


4.0 


390 


310 


2—4 




48.0 


23.6 


22.5 


6.0 


400 


800 


2-5 




48.0 


22.4 


21.6 


8.0 


330 


830 


2-6 


tttt 


48.0 


21.4 


20.6 


10.0 


220 


1160 


2-7 




48.0 


22.4 


21.6 


SrtO, 
6.0 


340 


?30 



[0025] m.2ic^k-rm^<o, Tio,^<#s*t,^ 
smz- 1 (&mm) k»u TiOi^jss^^*^ 

Wim 1-3. 2 - 2 ~2 - 5 MO'KSnQ, £®fi^/Uc 

^4>^##k</jN«*<ft->ro*. Sfc. TiQi^tb 
«^fi (10.0 mol%> «C*ffr*K»2 - 6 (JttttK 
«. TiO,£:iK$*ftOJtf2I*f42- lJCtt^tlPJ 
aB*W*< . *»ofi8iCvtH5feW^S < ft or OS 4>© 
©, ^AHHtt 1 - 3 . 2 - 1 ~2 - 5&CKC2 - 7 (c 

ros. 

[002 6] $/c. 01 icm-rtg&J: 9 . tfJAtf. TiOi 
= 2 .OnolKOKft 1 - 3 t2fil££<b0S4>& < . -f > f f 

-Y HiLrWSfl«:ffifflr#-5,. TiQ,= 4.0~8.0m 

ol%%^tf*l6WSW4 1 -3. 2-3~2-5ftWC2 
- 7 «, ®<fr*^&<B<»£^T^**40~80'C©«5H 

rtfo-ooros*^ <sM-r-5?as«:i&Drcn6*ft 
wsciT. #cc{sa*-7x^-r hitrw^«cr§ 
fflr#£. 40 



[0027] mmm3 

Fe,0, #48.0 mol%> 1*0*525.5 mol%. ZnO #24.5 m 
ol%. TiQ,# 2.0 mol^iftSJ;^^ (fgftfll 1 ©13** 

i - 3iisiD) SJ®*2ft9**jJ<-;U5Ji/tcrtl^L//c 
f£. a«4>. 90o"cr2B#p^(g«b. se.«:^-^5ju 

t5*^©Mi&6J:^i:g{^l, W05»ior 
CaO SfcttSiq, &g|4 fCm-r J: 5 ICU* <D&m%.< S 6 
(c*'-;i/ 5 ;u«:r l ^jg-^L-fc., ^(c. c©^^»* 
v tf-jur Ji'3-;u ; £Jjn^.rjtiBiL. sowa ©E^» 

rJ4&18mm, rtSlOmn, iS S 4 rim© h P #MK=»T£ 
d0BU ^©f£. SlfcJtHfcfcjftlWFKAft. £M*r. 

i3oo°cr 3 mmmtia i> . * 3 fc^-r «£ 5 3 - 1 ~ 
3-6*f#fc„ -eur. e©j:5K:LT»fc*i«N3- 
1 ~ 3 - 6 ccoor . ^rWft^^ffl^^M^X^*? 

[0 02 8] 
«3] 



(6) «FfflP3 1 0 8 8 0 3 

XL 12 







[ml %) 










FeiO, 


MnO 


ZnO 


TiOt 


CaO 


SiO. 


fixlO* 


5MHz 


1 -3 




48.0 


25.5 


24.5 


2.0 


0 


0 


4.89 


390 


3-1 


*»H 


// 


// 


// 




0.005 


0 


4.91 


400 


3-2 




// 


// 


ir 




0.200 


0 


4.93 


410 


3-3 




/J 


// 


// 


if 


0.300 


0 


4.94 


280 


3-4 


*m 


// 


// 


// 


n 


0 


0.005 


4.91 


400 


3-5 




t> 


// 


» 


n 


0 


0.050 


4.94 


420 


3-6 


tkJ& 


// 


/j 




/j 


0 


0.100 


4.96 


270 



[ 0 0 2 9 ] * 3 iCTft-rtemJ: K>. cao £ fctisio, *m 
&%mS*ttc%m3 - 1 . 3-2. 3 -4*J<fc!>*3 - 5 

<##HHK») T«. cn6££<^$ftt>i**4l -3 
1 <W**OTKH> l»-J*tl J: Cf 

fiJ«fiB^*!?fe«f3ti-Cl>4. CaO */c«SiO,«r 

SW!)K*WS-tttettt43-34»<fcDf3-6 UHKKf*) 

[0 03 0] mmm* 



TV.O,. BiiQ, , In,Q> PbO. 1*0, . WQ, *§f^Sft0 

a. nmmz tmciktfcm&. s& *sb*s 

iJJWtiftV «4 K^-TJ: 9&HH4 - 1 ~4 - 1 
4*f#fc. -e-L-C. C<D0:^tCLrf#/c-&KW4 - 1 ~ 
4- l 4{coi>r. ***WfciS$Mii«*«#X*#«K: 

[0 03 1 ] 
[«4] 



(7) 



«f»3 1 08 80 3 



13 



14 









WfiSSf (mass*) 








FeiOt 


MnO 


ZnO 


no. 


mm 




*xlO* 
(te/m*) 


5 MHz 


1 O 




4S.0 


25.5 


24.5 


2.0 






A fid 








tt 


tt 


tt 


tt 




0.010 


A on 

4. 90 


a nn 

400 






tt 


tt 


tt 


tt 


v.o. 


0.200 


A Q1 


if 1 n 
41U 




UP Art 


tt 


tt 


it 


it 


v.o. 


0.300 


4. y o 




4 — 4 




tt 


tt 


tt 


tt 


Bi.Oa 


0.005 




41 n 


4 — 5 




a 


tt 


ff 


tt 


BiaOt 


0.100 


4. 94 


430 


4-6 


ffctC! 


» 


it 


tf 


it 


Bi.O. 


0.200 


4.97 


270 


4-7 




tt 


tt 


tt 


tt 


IniO. 


0.100 


4.94 


420 


4-8 




ft 


// 


tt 


ft 


PbO 


0. 100 


4.93 


420 


4-9 




ft 


ft 


ft 


ft 


ItoOt 


0.001 


4.90 


400 
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